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(A Study on the Si-5i0, Interface State Characteristics of
Nonvolatile SMOS FET Mesories using The Charge Puping Method)
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ABSTRACT

In this study, charge pumping method was used to
investigate the §i-$i0, interface characteristics of
the nonvolatile SHOSFET memory devices, fabricated
using the CMOS 1 Mbit processes(l.Zum design rule),
vith thin oxide layer of 303 thick and nitride
layer of 525 3 thick on the n-type silicon substrate
(p-channel). Charge pumping current characteristics
vith the pulse base level vere measured for various
frequencies, falling times and rising times. By
means of the charge dynamics in a non-steady state,
the average $i-Si0, interface state density and
capture cross section vere determined to be 3.565 x
101t cm-2ev-1 and 4.834 x 10-16 cmz, respectively.
Hovever Si-Si0, interface state densities were
disributed 2.8 x 10-11 ~ 5.8 x 1011 cm-2ev-1 in the
upper half of energy gap and 5.6 x 1011 ~ 6 x 1011
cm-2e¥-1 in the lower half of energy gap.
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Fig.l. Basic experiment set-up for
Charge Pumping current measurements
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Fig.2. Charge pumping current characteristics
curves vith various pulse heights
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Fig.3. Charge pumping current as a function
of frequency
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Fig.4. Recombined charge per cycle as
a function of frequency
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Fig.5. Charge pumping current as a function of
rising time
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Fig.5. fxlnytr vs. charge pumping current plot
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